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It was shown earlier in this chapter that the critical
rates of hardening of all steels are not the same. This
is really what is meant by the statement that some steels
harden in air, some require to be cooled in oil, and others
often require to be cooled in water. Obviously, then,
to the engineer it may be of great importance that, for
parts of large mass, he shall employ a steel which has a
low critical rate of hardening, in order that the steel in
the interior of the part shall cool fast enough to be hardened.
This is obviously most important in forgings which are
subsequently to be machined. For most engine parts
which are heat treated to produce definite mechanical
properties, it is most desirable that homogeneity should
be produced. On the other hand, in the treatment of other
things, particularly tools such as taps, milling cutters, etc.,
attempts are made to confine the hardening effect to
the skin of the part, and to prevent it spreading throughout
the tool. In such articles advantage is taken of the
phenomena of the mass effect.

Mass effect is of no importance in the tempering
process. In this operation the critical factor is the
temperature to which the steel has been heated, and,
apart from temper brittleness (see p. 185), the rate of cool-
ing does not enter at all. Where a steel is being cooled
quickly after tempering in order to avoid temper brittle-
ness, it is possible that the rate of cooling would have to
be taken into account along with the mass, but the mass
of the part would need to be very great if cooling in
water did not produce the desired effect.

In the normalising process the effect of mass is not
quite negligible. In order to attain all the results desired
from this operation, it is necessary for the steel to pass
through the critical temperatures at a speed lower than
its critical rate of hardening. Unless it does so, the steel
will harden to some extent, and, by so doing, will not
obtain the full benefit of the normalising process, because
it will not be entirely free from mechanical strains. With
the alloy fiteelfl such hardening always occurs if normalising